Colony-forming assays reveal enhanced suppression of hepatitis C virus replication using combinations of direct-acting antivirals.
The current standard of care for patients infected with hepatitis C virus (HCV) is not effective universally and is associated with severe side effects. Direct-acting antiviral molecules have potential to transform treatment of HCV-infected individuals but emergence of drug-resistant virus will be problematic. It is anticipated that, to limit the emergence of drug-resistant virus, future HCV therapies must consist of multiple direct-acting antivirals. In the present study, cell culture-based colony-forming assays were used to demonstrate enhanced suppression of HCV RNA replication following simultaneous treatment of HCV replicon-containing cells with two direct-acting antivirals. Specifically, combinations of NS5Ai and Filibuvir (small molecule inhibitors of HCV-encoded NS5A and NS5B proteins respectively) were able to suppress colony formation fully at concentrations that individually they could not. HCV replicon RNA isolated from colonies that emerged following treatment with suboptimal concentrations of NS5Ai were found to encode resistance substitutions in the NS5A gene, which rendered them insensitive to subsequent high doses of NS5Ai. Furthermore, both NS5Ai and Filibuvir were effective at suppressing colony formation in combination with BILN 2061, an inhibitor of HCV-encoded NS3. Collectively, these data underscore the increased inhibitory capacity of direct-acting antivirals to suppress HCV RNA replication when present in combination.